properties of soot particles still continues.
33
Some experimental methods such as combination of single-particle soot 34 photometer (SP2), three-wavelength photoacoustic soot spectrometer (PASS-3), and
35
Aerodyne soot particle-aerosol mass spectrometer (SP-AMS) were used to well 
Morphology Analysis of Soot Particles

96
Fractal dimension of soot particles can be characterized using the scaling law 25 :
where N is the total number of monomers in each aggregate, R g is the radius of 
where A a is the projected area of the soot aggregate, A p is the mean projected area of 108 the monomer, k a is a constant, and α is an empirical projected area exponent. The particles. 33 We also calculated the area ratios of coating/soot core for internally 138 mixed soot particles. Figure S4 shows partly coated soot particles mostly have ratios after drying on the substrate (Figure 1b-3 have an average value of 1.91.
188
The convexity (CV), roundness (RN), and D f of the three types of soot particles 189 at the four sampling sites are listed in Table S1 . The CV and RN distributions of the 190 three types of soot particle at the same sampling site ( Figure S5 ) clearly prove their 
